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(54) RANGE FINDER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
high-precision, low-cost range finder which has a 
small time lag and is speedily and high in the 
reliability of its focusing result by measuring only 
the subject distances of necessary positions 
irrelevantly to a subject 

SOLUTION: This range finder is provided with a 1st 
range finding mode wherein a subject distance is 
measured according to a subject image signal 
obtained by photodetecting light from a subject by 
at least a couple of photodetecting elements 4a and 
4n, a 2nd range finding mode wherein a subject 
distance is measured according to an image signal 
obtained by removing an ordinary light component 
from the subject image signal by an ordinary light 
removal part 6 while light is projected on the 
subject by a projection light source 6, and a CPU 13 
which operates the 2nd range finding mode for a 
specific time and selects a subject whose distance 
is to be measured according to the obtained image 



signal. Also an upper limit is given to the number 
of subject which can be selected. 
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[0 10 5] E^T, Ell 7»7n-ft- K*#1L 

[0 10 61 ftf, CPU 1 3»4, f - s e a r c h e 
r r-ntLtmrrZ ^75-7*S6 1) . rrm f 
— searcher r = 6 W^lffiTsffiW, 
►)£Stt¥ft:ttKSrii^figt*iJifU f-se 
a r c h e r r = 1 ^ffi^ttlS, «J ±^ 
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S 6 2) . 

[0 10 7] a*HU 8SSg^yT$:R£-f-.5 Ufy^ 
S6 3) „ IP*>, G®M*;m<0±^-V-T Ku^Srtfj-6tc 

i rxttttft^y rronEaiy rs:»jrt-5. 
[0108] #cv>-t\ fflsg^y t^r^s £ti,-a^^ 
#S*&fc«W>a*» #4.< *5*-e % lE^fy^S 2 0 

(Xfy^S 64) , 
10 10 9] ±IE^x->7'S6 2JC-C*^7<OAF*- 10 

yyS6 6) o <t «9 At^6tl»-t±. ■fe^±ro4'4>#jS^ 
1 *y TXttHftaty rSrRJEi-S. rro-trv-y-iw* 

[Olio] ±e^KK9(W^«£^4«^tt. 
ffiSSg^UTSrR^-t-5 Ufy7'S6 5, S6 6) „ £ 

SSSE^y T£R£U ^y^S 6 5li, ^coj^ia^aj 
^yTS:Rfe-f-S„ roR^-TS^y Tfcli, 

x s'T's 6 5 T-fg^bJtjuggi y r»4, x. y rmMtf- 

SUS^LT'bi^U -tt«ab4<Tt'J:V\-*fc, 
±fE*xs/7'S6 5, S 6 6T'R5&bfc3-:*yTI±— & 
ffigbTfc, HS**b4<T'bJ:V*. . 
loin] rri?, Bi ijr*Lfc->->-(0^iaT- 

tBBbb-r, Mfcro&fcfcaaE^y thresh* 

[0 1 12] 05K*bJt^-V<WRa-C*f±, ± 

^a¥ff&a<o«|*ii^gg-c, 0f^9M«c^Sijgg^yr 

6 6|c:TR£U mm<0 4x.]) T\Z*"ryZfS 6 5#R 
S6 6iig^U J^iaW2 3:yTSr^v 1 ->7'S6 5#R 

r t i> "Tfg-e* •) , 5 i^/<y ^— > 3 ^14 
#*#^.?>ix-5. 40 

[Oil 3j.£©/<!>30-j/ 9 ^<D-#|<t bT, 017 
COJbiE^xs/ys 6 3£, 01 8C7n- 

[0 114] 018©«tfe|± % -oOtSJS^^L 
T3o©8ME*!JTfcR£U &o 3 otf>89Sg:* y T 
(±. lo«xy7^»)2oCiy7Cirtif*,f,ij 1 

( (fi«rotyt7h>x) - 
t*$>5 0 -etx. rofflK^yrii, ^ y t<e>bm&t k 50 
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[0115] fip*>, ft-rmjzm.'D^vmzz.'onfe-rz 

tt^y rrt-fe^asr/>/i<-rs„ s^a^^t 

ii^ y rrt-fe ^-y-&££ < -rs„ 
[0116] nsRtftfcitio ^-yrrt-fevy-is^S: 

1-5tri4, 019 X 0 teT—7,ist:&m u 

[0 117] r 02 0J4, T^x^^-t-KTO 
^ya^(-J:-5^fi^5:*-t-0T-$)So 0^<Oi*3 9, 

U SlgE^yrfcR^i-s. etf, fflgg^yrwRSffi 

[0 118] £1\ 2-z>v>&m%<D ! jh. ZM&iS* 
(01 «7tm^*^4 bX-mbiX^h<0) 1>\ tEM& 
1B*t (0l<O3tm^SI*^4 atrSbliStc) oift, 

[0119] aasg^yrtt, 02Ol^$n-5J;9l^ 
£^»#©#SMfc»c«Srf^bfc««fcRjg3tii5. 

[0 12 0] 02 O J; OH^A^feSi 5 , iSSggl 

Sir-ii. je^ESSfe¥#:^'l4J^^:^^a!l^E^ y r Sr. mm®. 
^■mz.\m\ ^ajffii y r *r^ l ± 5 1 l -c v > 5 o-nm 

[0 12 1] Wx.tf02 Uc:^$lX'5v'-v-ei4 N Wi 
(OA¥ibMm&&&m&.LX^Z 0 b^L4^f>, yy 

dSJtST*#5 0 tit, 02 2Jv*$4x5J:5tv ia^ 

«^*tii3t bfca^tt, i»jsg^ y rs:^< R^-fn 

ys 7 1 -eii#^^ffitwt-'5 loBrojBjffijcy 
RSi-5„ 

[0122] r.<^sjgg^y TvmttiT k^ij, 

(x!)7rttyfSt) ) /2 - (2) 

i ^ y tf*H? v-y-fco 2 oT«$n5o 
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15 16 
[01231 gftvt, 2oB©x!)70^f, K^li, 

( (ffi^fficD-tV'f-T ku*) - (^yrrt-fev-y-®:) ) X3/2 
+ (#-/N'-7y/-feytfe) ••• (3) 

^.xs'7 p S4 0 3tt3oa<D3iijT«)lS^T\ HJ&T K 

( («fio-tyf7K^) + (xy/rttyft) ) /2 

- /N'-ys'y-fe^f-fc) - (4) 

^Ty/S 7 2, S 7 3) . [0 12 6] JWW&fctt, 1 o<0^ffi*«fc#L-CR 

[0 1 2 4] fcvvC; ^s^Wf-tftfflfSH^RSSrtf^ 10 JE*ftfc3oo«E^yrS:**» aowae^-yrj: 

(^y/S 7 4) . ■} tMS* (tyflt-emO ) jCVvfltttE. *=*fg 

[0125] i©*=^flr»i:H:» 0 1 <OlMi©«t»-e<b **a«H*R3ei-5. ttffl©RJ&tt«HoBI!#&r K ^ 

Wfctt. *«*ft*iF'©S3t*llrt©»»#-e*'bW5 [0 12 7] B3*&T 

(fei!WE^5TBI»TK^) -m0 - (5) 

H77Kux(i 1 

(feteia^yrw^TKU'^) + (^yrrt-fc^-y-so + m o - (6) 
[0 128] cct, ®2 3<Di/~-^*m\z.mfx. * 20 ft=^a»ofc*ir* 9 , v^^i^at^sriifrt-s. 

= ^fi#-ttffll5H*R3r*-5S(l*SrRM-*-5. [0 13 3] Sf£. l2W7B-f t-^IO, 

4-7*— h'<07V *<Dtk8L$;8imi-Z<D [0 13 4] ^fy/S 1 2O7')J«^llIt«?ft<0 

[0 12 9] vy«£<Ds6*fcj&t-c; SHE*- -ens©-?, -t©[*«$r»z;**#-ett«ijfc (ft** 

=*ft*tt'mi5H*-trv"i»-^w»c«3eu3t*8[^©e* Yx-nn-tzfiK r^x^y*- rxmn 

iim2 4 (e) *m&tt*mzmm\z x ± 9 ufyT'szo) . 

»oa^**«fildU*^J:5fcariM«*PS*tSo-e» R [0 13 5] *tt, WHAT'S 
^LfciiSE^y rr-'tt. ±Stt^ft:-eis>5A«9Wlftfi^ 30 2i^wrrV. ±mr y^m\±^y y^s 2 

CJlfc»LT» *=^S««aiffll*«eiJ7fcj£C [0 13 6] ^x-yT'S 2 1-CI4, /<y 

fc***. (iiiHT'ya^iirs^tR^^tifcii^Tr-is^gxtt 
[oi3 0l »,.02 5©i'-ym S^ar-fcs. 

y K7-r hx-*a^©«5>$!i«i^3i^-c. sssiEL^ [0137] ttft* (»**«o tt»*n?, m#mwm 

%tamxbZ>l>K *Sllt«>»«fcJ:ntf;-J:E«>*p<» w ; E-=^m^tli®Ill4±IB7'yffl^2<oig^:icS- ; 3# 

SUSEliRrltpTitg-efcS, 02 6{C^LfciH^y RJfcSJlfc»!)-e*3. 

Tfc*=*««-«itll6H©ttllB8«l4Bll 8»7n-f 40 [0 13 8] *«^I4, ^#R£$*lfc/3f$&»* 

\~ l*mi Ufcif ©t©fi)5. .IW*««»HttJ:*>«ai-5i:«^«:»W*T-t-5»*|IBft 

[0 13 1] £T\ 01 8 0>!&9§Kji?*K ^f'/7'S7 fc-JJS'y^aMBfc^Sft-O^. ' 

5T?*'^i«i^ffij}SSoTV^5^^Sr^J»fL, «5iS4 [0 13 9] &V>T\ ^ry/S 2 2ffl, #$liE±y 

im«y^-^ m*)tfhtit£x ; r-yys 7 6t-a r e rmcmmmm^\ r&ov&fttmvt 

amax Stt^ y / s M"*. -t LT, XT7/S7 7f «**Hrt-5. Xfcjftft&iifcR^flcffiltfllf*© 9 *>* 
a r e a max ifi 0 T-fttttltf, W3b«*iWSfit3lfc:3go Efi<^kCO£S&t-5ft^»iS#£0ltTl--'5, A^ffiS 

I 0 1 3 2 ] «±W»3IT\ yyffl^t^coaiS^IIT 50 ^l4^*PO^-e, *<>WHl4tlJ£tt, 3Vh7^(>f: 



[0 1 4 0) ±E*£iS3ft0Hk flr«&<Z>[&l*t?ft 
m&tt. xj-rfsi 8~&ftt&. zii\zMLX. m 

5 Uxy^S 2 4) . 

[0 14 1] r©Jfc$fc, #2lJ6wUfiT-|4, T^tm 

t; ^s/^t- k©*«^i (^f 2 1) &m 

m*m<Dt$K2ffiZti*. (Si, Jfcft3teBfc*»tBl4;i-v 

;.;) 2 fcn#ra« y $ v tmmzttto 

[0 1 4 21 fcV-C, ±|E^7 l y7'S 2 2il^il;, # 

5 (^f^yS2 5) „ a^SJ&Stt, Xfy/S22 

[0 14 3] jgtVT, -kfE*-ry7"S 2 3 t|S)«tr x SH 
Ufy/S2 6) . iCT\ WSSft 

[0 144] Z<DXTy7S 2 714, fti;8!|ggT-$> 9 , 

r^x^y^rS;<DAF-ei4^fe)T-*>s. ±!E*7 L y7' , s 
24W7^f^ ; e- K-W>#»£ 2 w*sm<0!|t leg* 

) [ 0 1 4 5 ] ' o L,T, MIEggWA F I C 3 ©SJg^ 

fy/S 28) , 

[0146] J^Tb. .tfEXT 1 y/S27 O^MfflSgW 
§**B*&91&"?-$#, ^roSffl-, 07O7Q-ft- h 
•SrffifB&teU T/u^!;X^w«t^Sr^t)^< lfc@2 

[o i 4 7].*f; SJE^lloWJWKDeSrff 5 .(^y 
^S8 0) . ^V>T, $¥«g«£*iJ5£L Ufy/S 
81) , mB&<r>Wr&\zi*^ /<y^^*-KTf©»ieS: 
^5 (^f'/7'S8 2) . fcvv?„ M£7fga>5;)>&tt 

(*7 L y7 p S 86) „ 
[0 14 8] ±E^XS/7'S8 1 \ZXl&M&<D&{£. R 

uuie* ^ y 7* s 8 3 -eae^iB t w« $ Jtfc t * »4, 

T^x^^-K-C-WSjaESrtf p Uf5/^S8 4) . 
[0 14 9]&V^T\ ±fE^.7 L 2'7'S 8 3 tlSl^fflgg 
^i&HitSrfTV (^7^58 5) , 88ffiTtgB#l4*;r 
y 7" S 8 7 L> aeT«-C*V » t § 14* r y f S 
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8 6SrHfT-t-5. :wfy7"S 8 614, MW^mUX 
*>►>, ±IB^-ry7'S 8 2XI4S8 AX^Wi^W-^e. 

[oi5o] ^fy/s 8 7 izytmmmx'hz,. ±ie* 

U*£B*Wtint (A) (XI4IMb***@»n) £ 
ft;ttK#i;vmax (XI4**A/D£#MgLADinax ) ,J> 
t — vmax / t int (A) (XI4 
dAD/d n=ADmax /n) Sr**b5. ^< 7.=rv 7"S 

io 8 8T-I4, ±fE«#ro4B#a^|fc^fcg^ffif$Rfcgffl-?- 

[0 15 1] 02 7l^L7tT>'U=r!;XAC»«t^l4, * 

*- K*^fflgg^|gT*3t«JK/4S|gtT§tb5Siai4 < fc •> 
teV^-C\ 27^7^, 3**i:«5felll 

[0 15 2] 3t*ME©Rl»tSJ.9; 132 8<07 

[0 15 3] r<D|a2 8l4, T?7<c7*— WmftM 

[0 15 4] 5feT, a»0iSS:y-ky hb (xxy7*S 
.100) . MftjJt (S3fe3tp) «:jfe«r$*BI^H|jH- 
5 Ufs/7S10 1) . ji*)fel4D. C^ftL, jtas 

102) , *=^{f^-Sr^-^-r5 (^7i/7"S10 
3). 

[oi5 5]«v^ msmmimavsyftiimtck 

oX\*tt\*frmfrrz> (xfy7sio4) „ crr\ 
mftZ&mifcT 5^l4^.x y 1 1 6^-5. 
[0 15 6] ilE^xy^S l-0 4tt, ffl#P#R8/4 5 S 

o n t^ffiv oSrJttSEL (^f ?7*S 1 0 5) , vm 
40 o n< v o<7J>i:t(4^7 1 y7 p S 1 0 . 

[0 15 7] ±IE^-7'*!iaSra»t5i:, U^X'BV<D 
W^FBSrlije+S. IP*>. ^Bt^Rltiiit = (k + 
1) X t (^.T^yT'S 106). rrf, k(4^ 

ti-t^-y&mzmtxxT- 

y7"S 1 0 6^fci:#cDff^gwlF^ttT-$)5, 

[0158] is>:v^-c, mvmfrmmzt k = kx t it 

(^T^yT-S 10 7), &m&m#9&9 $ y^^fffl 
50 t limit Sr8x.57)^^$r*lJ»fL. (^f'/^S 1 0 
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8) ; ±m$mNfetint = t limit \Z 

miEL (^f?7's 109) , &9w»atm*t k 

= t limit - t (^fy/S 1 10) 0 gcV^ 

/Sill) , IS9©«#l$P^gii1-5*Tvu-^& 
MZMftV 112). A— /ftyiSrftltS 

3) . 

[0159] &v>t\ frj-rf 

S 1 1 4) , & fcjtfc* vmax = vmon t l 

Uf'^S. 115), «»*»I«I»T 
£*54§£-li, &[dl*ffl*tint =t limit £ LTIStl 
UfyT'S 116), ±fE;*.x$'7'S 113^ 
#5. E1T, Xf y^S 113, S114, S 1 1 5© 

[0 1 6 0] KJb»-r^^-f/*-Ka[»l»»p©-««: 
RHUfc*', «L©-0J£0 2 9©7n-^-h£#fJ 

[0 16 1] ft, 0 2 9 ©aWKol^-Ctt, 02 8 
[0 16 2] ;©T^f^^ KflKHHlPHu *fJJO* 
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80SJ^t?ttDCK»i:LTV^S ffi*) , 02 9 

m&Ltc&k (^fy/S 1 2 1 13 5),*= 

*fi#&£0>«BE-e4<, A/Dg&Srefi^HfcL/ct 
OtgiftLfc^tcffia^fcS Ufy/S 1 3675MS 
13 8). 

[o 1 6 3] 02 8, m2 9<omm<omm^bt±. m& 

10 ^Itint (*fcl4»tt3fe»3tia«nint ) 
4vmax (ifcliADffiADmax ) 
[0 16 4] ril?>0ttf«^fea»0#(#S:#**4:, 
d v/d t = vmax /tint —(7) 

dAD/d n=ADmax /nint — (8) 

[0 16 5] r©«#©«3*tt5{M0i«>H«l±. T 

[0 16 6] 

20 mi] 



-i 



Xli ,/ vmw/tint oe 



-1 



(9) 



(1 0) 



M ,/ADmax/nfol oe 

[0 16 7] «ot. 0 3 lfcfl%SiiSJ:5t-. MJtffi 

5„ *»j»»5«js*»e>mtf» swi$«>?-+-f ©eat* 

[0 16 8] ^©ift^S^lrSSLfcgS, 03 

[0 16 9] -ttftfctt, KWWcftf Srf-^t £ 
min ~£nax U ©i£;SS 9 Sr Ev 40 

3tft) ©^-{r— /W-Cjf^i-St eref = 1 Ev T-fc5 0 

Kttm £ ref ©^+- h %mmzm^<Dtfimm#)-?i> 
[o.i 7 0] «±©#*»£©RWHt» MEWJt£JBvt 

©«r^*©*i*ffi©*^f>Mfe*#-es*? • spilth 

[0171] U0>lft*Sfe. ±e%ftMg©K9Jtt. * 50 



(1 1) 



Rfcll; «T©IMefc*^TI4*>3##3BW©2S16© 

[0 17 2] fiLh. *»W©3afc©»«S:RSBbfc*s. 

±EIMI±©**«[ t 5 W&J«*/JHtfc*4: tfc 9 (ft 
*S«lBf* IH*9, ±E3«IW>©»1B© 
*£IKJ£$ti5t>©-C-ttftv\, 
[0 17 3] tfc, .teSBtwjBfttt:. JUrf&J:Jilf. 

t>4<, Z&5n«i!)7tytt-t)J:^L. Z.&5E©Bt 
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[0 17 4] «±ttWUfcJ:5fc, 09 
£tf ^IEa F <omt£ij:mS(OTju^ A F i£$kWrZ>Wi 

*©»»S:SJt 5 £ i ft < » iE L < £&mft<D#&t 
[0175] 

[«Wo«*1.6LJbiWUfcJ:5fc, *«WfcJ:fttf % 

are* mm&*omimi>x< . nngmmmmz* 

IHB«>tt¥ft*91] 
[01] 

[02] *Jfio^ffilc«5SIKIS@o»^|r^»iir|jiBJ 
[03] HKS^xo-MtrqrfB-cfcfi. 

[04] 03<D^^-Vfc#j£^3irVtf-^-*&t)< 

[05] JU^^-vw— flf£*-f-0T?$>.5 o 

[0 6] 0 5W»^->-^*ff£;-r5-fe^f-^-^^ 

aiffi^ y r sr^-r mxh ■&„ 

[0 7] *Jfeo^flg{c«5S!|K««coiaiffi»)mr«57 
[08] 0 7ca±iE^7"y7's i 5, si6ro±st? : 

[0 9] »^->->O-0ii^i-0-c*ibS„ 

[01 0] m9<DffiBis-^\zMfc-tZ>tyy-T~PX. 

vmm*. y r sr*i-H-x?*>5. 

[01 1] »»->->'<O-0iJSr^-rE-e$>5 o 
[0121011 (DM&i/SlzMfc-pZlr^y-r—? 

[01 3] *tiEH*K:ov^r»WrSfcftOH-e*><5. 
[014]l8©Xfy^S43, S4 4Kfl*3$iJ^ 4 
!»T»ftlHfcoV^-CJEK»*ik:«W-t-5fc*©7n-^ 

[015] »^->->'W-«N|S:^-r0-efc5. 

[01 6] 01 5<Dm%->-^lzttfci-$±y-9-7 ! ~-$' 

Rxmm*- y r a -e* -5 . 

[01 7] 07co^.^s/ys 1 7 75^S 1 9 fc^SSHE 
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- h'-C&S. 

[018] 01 6 3<DthftZSl\Z&MZ 

[019] ^yrrt-fevlMfcSrfcJtt- 5fc»©f^^ 
W-0»Sr^f0-C*>5. 

[02 0] T? ; rj-7*-Yx~<D-?ymft\^Z.Z>®.m% 

zm-tmxbz. 

[02 1] »J^v'->'(D-0tJ$r^-t-|lI-C'*>5. 
[022] 02 l<75»^->-Xr*l-jE£:i-^-fer^-y-y'-^ 

6 lUgE^ y T **i-0T*fo 5. 

[02 3] «^->-VO-MSr*-r0-C*>^ o 
[0 2 4 ] 0 2 3 0»|^->- v(^j^t--5-fe>'-y-r-^ 
ROWffi* y TSr*i-0-CS>5<i 

[02 5] »^y-^<D-m^i-mx'h^ 

[02 6] 02 5coft|^->-virmi--5-fe>-y-7 f - ; J' 
[02 7] 07©^fy 7*S 2 7 tf>3fc*Wffi«>IM*lfc& 
[02 8] T*^7*-K©«£ai#PI=«.57n--f- 

[029] T*T4 7 , *-v<Dmtt®m<Dmv>mizmz 

[03 0] ^<0«»0^**M£bfctt**ij%i-B 
103 1] 0B&EKfc»11IR»#i.©^ + -hiRBU 

[03 2] &£8«lr{?5$ggge<D7 7^>^8U?£ 
^i-0-C-fo-5o 

1 £#i^X 

2 

3 AF I C 
4 

5 ^S^Q^gB 
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7 yirs/hSB 

9 fEttofl 
1 0 ttJ^JSB 

1 1 »J»gB 

1 2 A-TT^gS 

13 CPU 
14 
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